Targeting chromatin defects in selected solid tumors based on oncogene addiction, synthetic lethality and epigenetic antagonism.
Although the role of epigenetic abnormalities has been studied for several years in cancer genesis and development, epigenetic-targeting drugs have historically failed to demonstrate efficacy in solid malignancies. However, successful targeting of chromatin remodeling deficiencies, histone writers and histone reader alterations has been achieved very recently using biomarker-driven and mechanism-based approaches. Epigenetic targeting is now one of the most active areas in drug development and could represent novel therapeutic opportunity for up to 25% of all solid tumors. We reviewed preclinical and clinical studies that described epigenetic oncogenic addictions, synthetic lethal relationships or epigenetic antagonisms in chromatin regulators. Experimental approaches, their clinical relevance and applicability, as well as corresponding on-going studies are described. The most successful approaches that have been clinically validated so far include the targeting of the BRD4-NUT fusion transcript in NUT-midline carcinoma by BET (Bromodomain Extra-Terminal) inhibitors, and the use of EZH2 (Enhancer of Zest Homolog 2) inhibitors in SMARCB1-deficient malignant rhabdoid tumors and SMARCA4-deficient ovarian small cell carcinomas. Clinical validation is still required for other synthetic lethal relationships or epigenetic antagonisms, including those described between EZH2 inhibitors and deficiencies in components of the Polycomb or SWI/SNF chromatin-remodeling complexes (including BAP1, ARID1A and PBRM1 subunits), as well as between the CREBBP and EP300 histone acetylases. Further, interplays between epigenetic modifiers and non-epigenetic cellular processes might be therapeutically exploited, and combinatorial strategies could be envisioned to overcome resistance or to sensitize cells to already approved drugs. Epigenetic-targeting drugs have historically failed proving efficacy in solid malignancies when used broadly, but novel mechanism-based approaches in molecularly selected patient populations have facilitated recent successes in proof-of-concept studies in solid tumors. Appropriate clinical trial design and molecular patient selection will be key for the success of epigenetic modifiers in solid tumours.